Evidence for an agonist-induced, ATP-dependent change in muscarinic receptors of intact 1321N1 cells.
The binding of muscarinic agonists, partial agonists and antagonists to muscarinic receptors of intact 1321N1 human astrocytoma cells and of cell lysates was studied. Partial agonists and antagonists exhibited similar apparent affinities in intact cell competition binding assays with either the lipophilic radioligand [3H]quinuclidinyl benzilate [( 3H]QNB) or the hydrophilic radioligand [3H]N-methyl scopolamine [( 3H]NMS). In contrast, full agonists exhibited markedly lower apparent affinities in intact cell competition binding assays with [3H]QNB than with [3H]NMS. The affinities of agonists and antagonists in competition for [3H] NMS binding to intact cells were slightly higher than those observed in competitions for [3H]QNB binding in cell lysates. In contrast, the affinities of agonists in competition for [3H]QNB binding to intact cells were considerably lower than those in competition for [3H]QNB binding in cell lysates. Treatment of cells with antimycin A to deplete intracellular ATP prevented agonist-induced internalization of muscarinic receptors as assessed by sucrose density gradient assays of receptor subcellular distribution. In ATP-depleted cells, the apparent affinities of full agonists vs. [3H]QNB were markedly higher and were similar to their apparent affinities vs. [3H]QNB in cell lysates. The apparent affinities of partial agonists and of antagonists were unaffected by ATP depletion. ATP depletion decreased slightly the apparent affinity of the full agonist carbachol in competition for [3H]NMS binding to intact cells, whereas the apparent affinity of atropine was unchanged. These results provide evidence for an agonist-specific, ATP-dependent low affinity state of intact cell muscarinic receptors that may be similar to those observed previously for both beta and alpha-1 adrenergic receptors and that may be related to receptor internalization/sequestration.